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Summary

The pulse wave transmission in pulmonary circulation were electrokymographically studied
in 27 normal subjects and 138 cardio-pulmonary patients. In order to measure Q-Foot
Time and Foot-Peak Time in the pulmonary knob, electrokymogram (Eky) of the right hilus
and the peripheral lung field were simultaneously registered with phonocardiogram, electrocar-
diogram and carotid pulse wave. While more than ninety percent of the cases showed clean
measurable upstrokes on the pulmonary knob Eky, this rate was found markedly reduced
on the distal vascular Eky. Both Q-Foot Times of Eky and those of microtransducer-pres-
sure waves were well correlated, although the time intervals of Eky showed 50 msec delay.
There was not good correlation between Foot-Peak Time of Eky and microtransducer-pres-
sure wave. The distance from the pulmonary knob to the right hilus, as well as that from
the right hilus to the right peripheral lung field were measured by means of PA chest tele-
roentgenography.

Among 12 normal subjects, pulse wave velocity of the pulmonary circulation was calculated
1.78 m/sec in central part and 2.75 m/sec in peripheral part; these results somewhat differ
from those previously published by our collaborators. Pulse wave velocity in patients with
right ventricular pressure loading (obstructive lung disease and mitral valvular disease) show-
ed distinctly increased as compared with that in normal subjects. The peripheral PA pulse
wave velocity was faster than the central velocity. Pulse wave velocity in some of patients
with pulmonary hypertension was found faster than that in patients without pulmonary hy-
pertension.

Electrokymographically, it was difficult to find any significant steeping phenomenon in the
cases of pulmonary normotension, however, in some patients with pulmonary hypertension,
this phenomenon appeared to be noted even by means of Eky [c¢f. figure 8].

Clinical applicability and limitation for electrokymographic study were discussed.
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Figure 1. Electrokymograme . (Eky) were
simultaneously recorded with phonocardio-
gram, electrocardiogram and carotid pulse wave
in normal subject (E F 24:F),

Eky-curves weére registered from the pul-
monary knob, the right hilus and the right
peripheral lung field, respectively.
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Figure 2A. Measurement of the time intervals in pulmonary arterial (PA) Eky (f) "

Q to Foot Time (QF) was measured from the beginning of QRS complex to the upstroke point of PA
Eky. The difference of Q to Foot Time between the right hilar and the pulmonary knob Eky shows the
transmission time of electrokyrriographic pulse wave from the pulmonary knob to the right hilus.

" Foot to Peak Time (FP) was measured from the upstroke to the peak of PA Eky. ’
" The same measurement as in PA Eky was made also in the right peripheral Eky.

Figure 2B.. Measurement of the distance from the pulmonary knob to the right hilus, as well as from

the right hilus to the right peripheral lung field.

--..Each of distances was measured by the postero-anterior chest teleroentgenography. _
A: the distance of central part (from the pulmonary knob to the right hilus).
B: the distance of peripheral part (from the right hilus to the peripheral lung field).
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Figure 3. The percentage in respect to each of groups of patients in whom the upstrokes were

measurable at the following three recording sites.

More than ninety percent of the cases showed clean measurable upstrokes on the pulmonary
knob curves, however, on the distal vascular curves, this rate was found markedly reduced.
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Figure 4. The correlation of Q-Foot Time, Foot to Peak Time and Height of
Incisura both in Ekys and microtransducer-pressure waves were resistered at the

same recording site respectively.

Q to Foot Times of the Eky and pressure waves in PA were well correlative,

however the time-interval of Eky showed 50 msec delay.

Respecting Foot to Peak Time, not so well correlation was found between
two kinds of registrations, especially respecting the height of incisura almost

random.
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Figure 5. Change.in the electrokymographic time intervals .to the preceding
cycle length in a case of thoracic emphysema complicated with pulmonary

hypertension as well as atrial fibrillation.

Q-Foot Time found in the pulmonary knob and the right hilar Eky were
gradually reduced, as the preceding cycle length increased. Within the range of
preceding cycle length from 400 to 700 msec, the differences of Q-Foot Time
(Transmission Time) between two sorts of curves remained constant.

Foot-Peak Time found in pulmonary knob and the right hilar Eky did not

any correlation to the change in preceding cycle length.

Notes! Foot-Peak Time in the right hilar Eky was shorter than that in the

.pulmonary knob Eky (steeping phenomenon).
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Figure 6. Foot to Peak Times of the Ekys recorded in
the pulmonary knob, the right hilus and the right
peripheral lung field respectively, both in normal
subjects and cardio-pulmonary diseases.

While Foot to Peak Time of the right hilar Eky was

longer than that of the pulmonary knob in each of
groups, this Eky interval found in the right hilus and
right peripheral lung field did not show any significant

tendency to suggest the existence of steeping
phenomenon.
Steeping phenomenon could not be electro-

kymographically elucidated in this study.
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Figure 7. Pulse wave velocity in central and peripheral
pulmonary circulation.

Mean central pulse wave velocity in pulmonary
circulation was 1.78 + 0.18 (SE) m/sec and mean
peripheral pulse wave velocity was 2.75 = 0.48 (SE)
m/sec in normal subjects (12 cases).

Mean peripheral pulmonary arterial pulse wave
velocity was larger than central pulse wave velocity in
each of groups except hypertensive cardiac disease.

In obstructive lung disease and mitral valvular
disease, i.e. in the right ventricular pressure loading,
pulse wave velocity in the pulmonary circulation was
found larger than in normal subjects.
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Figure 8. The difference of Foot-Peak Time between
pulmonary knob and right hilar Ekys in the patients
with pulmonary hypertension (mean pulmonary arterial
pressure > 20 mmHg).

The difference of Foot-Peak Time between both
kinds of Eky showed large positive values in some
patients with pulmonary hypertension except mitral
valvular disease. (cf. right-upper quadrant of fig. 8).

In some patients with pulmonary hypertension,
steeping phenomenon was noted electrokymographical-
ly.
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Figure 9. Central pulmonary arterial pulse wave
velocity in the patients with pulmonary hypertension.

Pulse wave velocity in some patients with pul-
monary hypertension was found larger than in the
patients without pulmonary hypertension.
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